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A Faunal study of the Apogonidae of the northern Marshall

Islands brought to my attention many taxonomic problems involving

certain species of the family distributed elsewhere in the Indo-Pacific

region. The present paper, a result of this study, includes : 1, A review

of the genus Archamia; 2, studies of the Apogon bandanensis group

;

and 3, studies of the genus Paramia. Three species are described as

new.

I wish to thank Donald S. Erdman, formerly of the United States

National Museum, for certain field notes; Dr. Ethelwynn Trewavas,

of the British Museum (Natural History), and Prof. L. Bertin, Mu-
seum National d'Histoire Naturelle, Paris, for correspondence con-

cerning type specimens ; and Dr. J. L. B. Smith, of the Rhodes Uni-

versity College, Grahamstown, South Africa, for kindly providing

data and specimens of Archamia from Africa. I am indebted to the

staff of the Smithsonian photographic laboratory for the photographs.

METHODSOF COUNTINGAND MEASURING

The last ray of both the soft dorsal and the anal fins, divided to

the base, is considered as one. All rays of the pectoral fin are counted,

including the very small unbranched one at the lower end of the fin

base. The count of lateral-line scales includes all scales on the body

from the upper edge of the gill opening along the lateral line to the

end of the hypural at the base of the caudal fin rays. The scales above

the lateral line are counted downward in a posteriorly oblique row
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from the origin of the spiny dorsal fin to the lateral-line-scale row
and below the lateral line upward in an anteriorly oblique row from

the origin of the anal fin to the lateral line. In these two counts, the

lateral-line-scale row is not included. The total number of gill rakers

recorded includes all rudiments and developed rakers on the first

right arch. In some species it is important to tabulate sepa-

rately the number of rudiments from the developed rakers. In these

cases, the number of rudiments is recorded preceding the number of

developed rakers on the upper limb and separated by a comma. On
the lower limb the rudiment count follows the developed-raker count.

The raker at the angle of the arch is preceded and followed by a plus

sign and thus distinguished from those on the limbs (e. g., 2,5 + 1 + 16,3

or 7+1 + 19). All measurements of the length of a fish refer to the

standard length.

A REVIEWOF THE GENUSARCHAMIA

Genus ARCHAMIAGill

Archamia Gill, 1864, p. 81. (Orthotype, Apogon lleekeri Gilnther, 1859 =
Apogon f Meatus Cantor, 1850, or Apogon lineolatus Ciivier and Valenciennes,

1828.)

A useful key to the genera of the apogonid fishes was presented by

Schultz (1940, pp. 404-408). The significant characters referred to

by Schultz for Archamia, the number of anal fin rays and dentition

of the jaws, show considerable overlap with certain groups of species

of Apogon. My recent studies indicate that Archamia is most closely

related to the genus Apogon. In view of the many species of Apogon
and the lack of a comprehensive understanding of this genus, it is

probably best to retain Archamia until a thorough study of Apogon
has been completed. Certainly there are greater differences between

various groups of species of the genus Apogon than exist between

species of these two genera. I hesitate to make generic changes with-

out a more comprehensive knowledge of the species of this family

than I have at present. Archamia may be distinguished from Apogon
by a combination of characters : In Archamia, anal rays II, 12 to 18

(anal fin rays II, 12 to 13 in Apogon gracilis Bleeker and Apogon
mentalis Evermann and Scale) ; spines in spinous dorsal VI ; vomer
and palatines with villif orm teeth ; anterior margin of preopercle not

serrated; posterior margin of preopercle serrated; total number of

gill rakers 19 to 24; lateral line complete; caudal fin emarginate to

moderately forked ; villif orm teeth on vomer and palatines in a single

row; villiform teeth of upper jaw in a narrow band, those of lower

jaw in a narrow band anteriorly, becoming a single row posteriorly

(this type of dentition is also characteristic of the Apogon ha7idanensis

gi'oup).
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The literature concerning the species of Archamia is extremely

confusing. At least 11 specific names can probably be referred to

this genus, 5 of which are now placed in synonymy. Most of these

species were described with little detail, the critical characters were

not analyzed, and the diagnoses were so incomplete as to render the

accounts indistinguishable and useless. Six distinct species are here-

in recognized. The genus is found in the tropical and subtropical

marine waters of the Indo-Pacific, from the east African coast to

islands of Oceania, but is not yet known from the Hawaiian Islands.

No significant differences were found in an analysis of the follow-

ing characters for all the species: Lateral line scales ranging from

22 to 26; scales above the lateral line 2; scales below the lateral line

6 or 7 ; dorsal fin rays VI-I, 9 ;
pectoral rays 13 to 15. The key sum-

marizes the salient differences among the species.

KEY TO THE SPECIES OF ARCHAMIA

la. Body with narrow horizontal stripes in preserved specimens, situated along

the ruiddorsal line, dorsolaterally and on mldside of body ; soft anal rays

range from 12 to 13 ; round, blackish spot at base of caudal fin about

equal to size of pupil A. buruensis (Bleeker)

lb. Body without horizontal stripes in preserved specimens; soft anal rays

range from 13 to 18; spot, at base of caudal, variable in size and some-

times obsolete.

2«. A broad, brownish-black, slightly oblique band encircling body and ex-

tending from soft dorsal to belly, its horizontal width about 1.5 to 2.5

in head length ; no dark humeral spot at junction of gill opening and
body, and no dark spot on body just posterior to opercular flap ; soft anal

rays range from 14 to 16; brownish-black caudal spot smaller than

diameter of pupil A. zosterophora (Bleeker)

2?>. No band present ; a black humeral spot or dusky spot on body just

posterior to operculum ; soft anal fin rays range from 16 to 18.

3fl. A dusky, diffuse spot or blotch more or less irregular, and deeper than

wide, on body just posterior to opercular flap and below lateral line

;

a diffuse, dark-brown to blackish circular spot at base of caudal fin,

its diameter about equal to diameter of eye.

A. dispilus, new species

3&. An intense, circular to squarish, black humeral spot at junction of gill

opening and body, the lateral line passing through middle of spot;

an intense, sharp, round, black spot at midbase of caudal fin, its

diameter slightly larger than pupil and twice in diameter of eye.

A. big'uttata, new name
2c. No band on body ; no dark humeral spot or dusky spot on body just pos-

terior to operculum ; brownish-black spot at base of caudal fin larger

than diameter of pupil, but usually smaller than diameter of eye,

sometimes diffuse to obsolete.

4f/. Number of soft anal rays averages higher than 16, ranges from 15 to

18 ; total number of gill rakers averages fewer than 21 ; total

number of gill rakers minus number of soft anal rays equals 5 or

fewer ; spot at base of caudal fin dusky, diffuse and large in adults,

its vertical diameter about 1.5 in least depth of caudal peduncle.

A. fucata (Cantor)
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46. Number of soft anal rays averages fewer than 14, range from 13 to

15 ; total number of gill rakers averages about 22 ; total number of

gill rakers minus number of soft anal rays equals 7 or more ; spot

at base of caudal lin usually intensely developed, blackish and
smaller, about 2.0 to 2.5 in least depth of caudal peduncle, propor-

tionately smaller in young.

A. lineolata ( Cuvier and Valenciennes

)

ARCHAMIABURUENSIS (Bleeker)

Apogon huruensis Bleekee, 1856a, p. 394 (type locality, Kajeli, Bouro).

Amia buroensis Bleekeb, 1873-76, vol. 7, p. 102; 1876-77, vol. 8, pi. (75) 353, fig. 2.

Specimens studied. —U.S.N.M. No. 112111, 43 specimens, 25 to 53

mm.. May 20, 1908, below mouth of Min River, Cotabato, Mindanao,

Philippine Islands; U.S.N.M. No. 112112, 1 specimen, 62 mm., August

6, 190G, below mouth of Monucan River, Mindanao; U.S.N.M. No.

112113, 1 specimen, 43 mm., March 17, 1909, Port Dupon, Leyte Island,

Philippine Islands; U.S.N.M. No. 112114, 3 specimens, 53 to 65 mm.,
April 2, 1909, Mantaquin Bay, Palawan Island, Philippine Islands;

U.S.N.M. No. 112115, 1 specimen, 14 mm., August 8, 1908, China Sea,

(lat. 20°31' N., long. 115°49' E.) ; U.S.N.M. No. 112116, 12 specimens,

49 to 63 mm., December 10, 1909, Tifu Bay, Bouru Island, Moluccas

Islands
;

(all specimens collected by the Albatross expedition)

.

Description. —This species is comparatively more elongate and less

deep than all other members of the genus. This is particularly evident

in the smaller specimens. The following measurements were taken

from 1 specimens ranging from 36 to 63 mm. in length : Body depth 2.5

to 3.1 ; head length 2.3 to 2.5 ; head depth 3.4 to 4.0 ; length of caudal

peduncle 4.0 to 4.2, all in standard length. Eye 3.2 to 3.8 ; upper jaw
2.1 to 2.2 ; depth of caudal peduncle 2.5 to 3.0 ; snout 4.8 to 4.9, all in

length of head.

The total number of gill rakers ranges in 11 specimens from 21 to

23 (table 3).

Color in alcohol. —Head and body brownish; scattered brownish-

black, pepperlike spots on snout, top and sides of head, and on chin

;

three narrow blackish horizontal stripes on head and body ; a middor-

sal stripe extends from occiput to origin of spinous dorsal fin, appear-

ing faintly at base of spinous and soft dorsal fin and ending in a spot

at end of last ray of soft dorsal fin ; a dorsolateral stripe begins on each

side of snout, passing just above eye and through lateral line on an-

terior portion of body, and then to dorsolateral portion of caudal pe-

duncle, where it gradually fades and becomes obscure; the midbody
stripe begins at tip of snout, passes through middle of eye and extends

along midbody area to spot at midbase of caudal fin ; a faint stripe be-

gins at origin of anal, passing on each side of anal fin, and extends to

about the procurrent rays of caudal fin on the lowermost portion of
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caudal peduncle, where stripes on each side nearly join; an intense

brownish-black, circular to oval spot present at midbase of caudal fin,

its horizontal diameter about equal to diameter of pupil.

Range. —Philippine and eastern East Indies Islands, China Sea off

northwest Luzon and NewGuinea (M'acleay, 1884, p. 252).

Remarks. —The only species of Archamia having horizontal stripes

on the body, it is further characterized by having the lowest anal count

and a more slender body, resembling Apogon gracilis and A'pogon

mentalis in the latter two characters. The A'pogon gracilis and A.

mentalis group are distinguished from huruensis in having a higher

number of gill rakers, 25 to 28, and having both margins of preopercle

smooth.

No specimens contained buccal ova although the ova were well de-

veloped in female specimens about 60 mm. in length.

ARCHAMIAZOSTEROPHORA(Bleeker)

Apogon zosterophora Bleekeb. 1856b, p. 36 (type locality, Manado, Celebes).

Amia zosterophora Bleeker, 1873-76, p. 103, Perc. 35, tab. 313, fig. 2.

Specimens studied. —U.S.N.M. No. 123386, 2 specimens, 29 and 49

mm., December 1944, Tanamera Bay, New Guinea (Lt. Otis Barton)
;

U.S.N.M. uncataloged collections, several hundred specimens ranging

in length from 28 to 68 mm., collected in 1908 and 1909 in the East In-

dies and Philippine Islands (Albatross expedition) . These collections

were reported on by Fowler and Bean (1930, pp. 117-119).

Description. —In addition to the characters listed in the key, zoste-

rophora has a slightly lower number of gill rakers (range from 19 to

22, table 3) than the other species of the genus. The body is more

deeply proportioned than that of buruensis, but in this respect it is very

similar to all the other species.

Color in alcohol. —Head and body tan ; cheeks and opercles iridescent

silvery tan ; fins transparent except some dusky in most specimens on

lower half of soft dorsal fin. Three color marks, each varying in in-

tensity, make this species extremely conspicuous. These are (1) a

wide brownish bar extending from tip of snout to anterior margin of

middle portion of eye; (2) a broad, brownish-black, nearly vertical

band (slightly oblique and sloping dorsoventrally toward the head),

its horizontal width at the midbody area about li/o to 2% in length of

head, and almost completely faded in some specimens; and (3) an in-

tense, small, round brownish-black spot at midbase of caudal fin.

Fowler and Bean (1930, pp. 116-117) present descriptions of colors in

life and a good illustration (Fowler, 1918, p. 29)

.

Range. —Known from the East Indies Islands (Bleeker, 1856b, p. 36

;

Weber, 1913, p. 236) , Philippine Islands (Fowler, 1918, p. 28; Fowler

and Bean 1930, p. 117), New Guinea (Macleay, 1883, p. 235), western
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Caroline Islands (Herre, 1935, p. 164), and the Solomon Islands

(Herre, 1936, p. 137).

Remarks. —A single male specimen was found with ova in the buccal

cavity.

ARCHAMIADISPILUS, new species

Pr.ATE 17, c

Archamia macropteroides Evebmann and Seale, 1907, p. 74.

Amia tleekeri Fowler and Bean, 1930, p. 110 (in part),

Holotype. —U.S.N.M. No. 112041, a specimen, 58 mm. in standard

length, collected January 29, 1910, in Soo WanBay, Formosa, by the

Albatross expedition.

Paratypes. —U.S.N.M. No. 112077, 5 specimens, 53 to 68 mm.,

taken with the holotype and bearing same data ; U.S.N.M. No. 112078,

1 specimen, 57 mm., January 25, 1910, Kwa Siang Bay, Formosa;

U.S.N.M. No. 112080, 1 specimen, 63 mm., June 13, 1909, Butauanan

Island, Philippine Islands ; U.S.N.M. No. 112079, 1 specimen, 57 mm..

May 9, 1908, Generale Island, off northeast coast of Mindanao, Philip-

pine Islands (all collected by the Albatross expedition) ; U.S.N.M.

No. 56147, 4 specimens, 36.5 to 58 mm., 1903, Bacon, Sorsogon Prov-

ince, Luzon Island, Philippine Island (C. J. Pierson) ; U.S.N.M. No.

126368, 3 specimens, 54 to 63 nun., bearing same data as above.

Description. —This description is based on the holotoype and para-

types listed above. The counts are recorded for the holotype, fol-

lowed in parentheses by the average and range of counts taken from

15 paratypes. Where counts for the paratypes are identical with

those of the holotype, but one number is given.

Dorsal rays VI-I,9; anal rays II,l7 (11,16.5: 11,16 to 11,18)
;

pec-

toral rays, 14 (14.1 : 14 to 15) ;
pelvic rays 1,5; branched caudal rays

8,7 ; lateral line scale rows 26 (24.8 : 24 to 26) ; scale rows above lateral

line 2; scale rows below lateral line 6 (6.5: 6 to 7) ;
gill rakers

2,4+1 + 15,0 (range 1 or 2 rudiments, 3 or 4 developed rakers +1 + 14

to 16 developed rakers, or 1 rudiments ; total count averages 21.1)

.

Measurements, expressed in thousandths of the standard length, are

given for the holotype and 4 paratypes in table 1, and compared with

A. biguttata.

First spine of spiny dorsal about two-fifths length of second ; second

spine longest, about I14 times longer than diameter of eye, but only

slightly longer than third spine; second anal spine slightly longer

than diameter of eye, first anal spine short, about one-fifth length

of second spine
;

posterior margin of preopercle finely serrated, espe-

cially lower edge, anterior margin smooth ; ctenoid scales with 8 to 12

radii; upper jaw reaches vertical drawn through middle of eye; lat-

eral line complete ; longest gill raker about twice longer than longest

filament, and twice in diameter of eye.
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Teeth in lower jaw short, conical, directed inward and arranged in

two more or less regular rows anteriorly and one row posteriorly;

teeth of upper jaw short and conical, anteriorly, and arranged in one

to two irregular rows followed by a wide band of villiform teeth

posteriorly.

Body deep and compressed (table 1) ; snout rounded; jaws oblique;

pectoral fins pointed ; contour of soft dorsal fin rounded ; anal fin ap-

parently falcate; caudal fin emarginate; depressed spiny dorsal just

touches anterior base of soft dorsal
;

pelvic fins reach beyond vent but

not to origin of anal fin.

Table 1.

—

Measurements in thousandths of the standard length of two species of

Archamia

Character

dispilua

Holotype 4 paratypes

»

bigguttata '

5 specimens

Standard length, mm
Greatest body depth.

Body width

Head length

Head depth at occiput

Length of caudal peduncle.-

Least depth of caudal peduncle

Length of longest pectoral ray

Length of second spine of spinous dorsal.

.

Diameter of eye

Length of upper jaw

Length of snout

Least width of bony interorbital._

Tip of snout to origin of spinous dorsal fin

Tip of snout to origin of anal fin

Tip of snout to insertion of pectoral fins...

Tip of snout to insertion of pelivc fins

Tip of snout to anal opening

58

413

143

381

349

206

159

302

182

127

190

80

95

412

635

381

381

538

62 (57-68)

•413 (403-424)

140 (121-152)

377 (371-386)

336 (309-356)

193 (170-207)

153 (141-162)

287 (279-301)

157 (140-182)

127 (114-135)

186 (175-191)

81 (73-93)

91 (88-95)

413 (403^24)

610 (592-633)

373 (354-391)

383 (369-406)

535 (516-543)

60 (56-63)

439 (425-455)

141 (131-147)

386 (375-394)

376 (361-393)

204 (189-224)

153 (143-164)

306 (29^312)

154 (143-168)

133 (127-134)

184 (175-189)

83 (79-89)

97 (95-100)

426 (417-437)

606 (585-617)

391 (377-401)

406 (394-418)

540 (532-552)

I From the Philippine Islands.

' From Formosa and the Philippine Islands.

' The average value is followed by the range of variation in parentheses.

Color in alcohol. —Body and head brownish with numerous fine

dark-brown pepperlike spots, especially abundant on chin, snout,

cheeks, opercles, and midside of body ; a large, diffuse, circular dark-

brown to blackish spot at base of caudal fin, its diameter almost equal

to depth of caudal peduncle and about equal to diameter of eye; an

irregular dark-brown spot or blotch just below lateral line and pos-

terior to opercular flap ; basal portion of caudal fin with fine, scattered,

brown dots ; remainder of fins transparent.

Named dispihts in reference to the two dark spots on the body.

Range. —Formosa and the Philippine Islands.
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ARCHAMIABIGUTTATA, new name

PlATE 17, d

Amia macropterus Bueekek, 1874, pp. 72-74 ; 1873-76, p. 103 ; 1876-77, Perc. 68,

tab. 346, fig. 2, preoccupied by Apogon macropterus (non Bleeker) Cuvier

and Valenciennes, 1828, p. lQO=Apogon lineolatus Cuvier and Valenciennes,

1828, p. 160.

Amia tleekeri Fowler and Bean, 1930, p. 110 (in part).

Specimens studied. —U.S.N.M. No. 56156, 17 specimens, 51 to 62

mm., Bacon Island, Philippine Islands (received from the Pliilippine

Commission) ; U.S.N.M. No. 112137, 2 specimens, November 9, 1909,

Talisse Island, Celebes; U.S.N.M. No. 112138, 1 specimen, November
10, 1909, Limbe Strait, Celebes; U.S.N.M. No. 112139, 1 specimen,

November 17, 1909, Gulf of Tomini, Benang Unang Island, Celebes;

U.S.N.M. No. 112140, 1 specimen, December 21, 1909, Tana Keke,

Celebes; U.S.N.M. No. 112141, 2 specimens, December 29, 1909, Libani

Bay, Celebes; U.S.N.M. No. 112142, 2 specimens, November 28, 1909,

Makyan Island, Moluccas Islands; U.S.N.M. No. 112143, 3 specimens,

November 29, 1909, Makyan Island, Moluccas Islands; U.S.N.M. No.

112144, 4 specimens, December 12, 1909, Tomahu Island, Moluccas

Islands; U.S.N.M. No. 112145, 2 specimens, December 10, 1909, Boero

Island, Tifu Bay, Moluccas Islands; U.S.N.M. No. 112146, 5 speci-

mens, December 9, 1909, Boero Island, Moluccas Islands ; U.S.N.M. No.

112147, 1 specimen, November 25, 1909, Sea of Ternate, Tidore Is-

land, Moluccas Islands; U.S.N.M. No. 112148, 4 specimens, June 13,

1909, Butauanan Island, Luzon, Philippine Islands; U.S.N.M. No.

112149, 1 specimen, June 22, 1909, Eapurapu Island, Luzon, Philip-

pine Islands; U.S.N.M. No. 112150, 1 specimen. May 9, 1909, Dasol

Bay, Luzon, Philippine Islands; U.S.N.M. No. 112151, 1 specimen,

August 3, 1909, Mahinog, Camiguin Island, Philippine Islands;

U.S.N.M. No. 112152, 1 specimen, July 27, 1909, Casagoran, Homonhon
Island, Philippine Islands; U.S.N.M. No. 112153, 1 specimen, April 9,

1909, Bisucay Island, Luzon, Philippine Islands ; U.S.N.M. No. 112154,

1 specimen, June 7, 1908, Batangas Market, Luzon, Philippine Islands

;

U.S.N.M. No. 112155, 1 specimen, April 5, 1909, Puerto Princesa, Pala-

wan, Philippine Islands; U.S.N.M. No. 112156, 3 specimens, December

21, 1908, Bolalo Bay, Palawan, Philippine Islands (specimens in U. S.

National Museum, Nos. 112137 to 112156, range from 31 to 66 mm.)

;

U.S.N.M. No. 112157, 5 specimens, 43 to 60 mm., January 3, 1909,

Port Ciego, Balabac, Philippine Islands; U.S.N.M. No. 112158, 25

specimens, 47 to 57 mm., July 29, 1909, San Roque, Leyte, Philippine

Islands ; U.S.N.M. No. 112159, 34 specimens, 32 to 46 mm., June 17,

1909, Maagnas, Lagonoy Gulf, Luzon, Philippine Islands; U.S.N.M.

No. 112160, 40 specimens, 34 to 40 mm.. May 10, 1909, Bolinao Bay,

Luzon, Philippine Islands (U.S.N.M. Nos. 112137 to 112160 were col-
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lected by the Albatross expedition) ; U.S.N.M. No. 111964, 1 specimen,

37 mm., June 4, 1902, Apia, Samoa (Jordan and Kellog)

.

Description. —The head and body proportions and the number of

fin rays and gill rakers are nearly identical to those of A. dispilus

(tables 2 and 3).

Color in alcohol. —Head and body tan to brown with some light-

bluish silvery iridescence on cheek, opercle, and side of body; some

fine, scattered pepperlike brown spots on sides of head and a few

on the body; a broad, dark-brown, vertical band, its greatest width

slightly exceeding diameter of pupil, extends from lower margin of

eye to basal margin of anterior preopercle ; the most significant char-

acter present in this species and absent in all other members of the

genus is the presence of a blackish humeral spot at junction of gill

opening and body, circular to squarish in shape, its greatest diameter

equal to or only slightly larger than diameter of pupil; humeral

spot almost always intensely developed (faded but not obscure in

about one percent of specimens listed above) ; a blackish, intense, cir-

cular spot at midbase of caudal fin, sometimes faded or completely

obscure, its diameter slightly larger than pupil and about twice in

diameter of eye.

The name higuttata refers to the two dark spots, the humeral spot

and the one at the midbase of the caudal fin (pi. 17, d)

.

Range. —East Indies, Philippine and Samoan Islands.

Reinarks. —Although Bleeker's account (1874, pp. 72-74) of Amia
macro'pterus contains more than one species by the inclusion of such

data as the anal fin rays ranging from II, 14 to II, 18 and his state-

ment on the variability of the humeral spot, it is distinctly understood

which species he examined from his illustration (1876-77, tab. 346,

Perc. tab. 68, fig. 2). His name is unfortunately preoccupied (see

synonymy of Archamia lineolata., p. 591). The low anal-ray count,

II, 13, listed by Cuvier and Valenciennes (1828, p. 160) for Apogon

macropterus, and the absence of mention of a spot at the junction of

the gill opening and body, certainly define Bleeker's macropterus as

a different species. Examination of several collections totaling more

than a hundred specimens, from small juveniles to adults, confirmed

the constant presence of the well-developed humeral spot on the body

at the junction of the gill opening.

The single specimen from Apia, Samoa (U. S. N. M. Xo. 111964)

was taken in the same collection with Archamia fncata and ^4. lineo-

lata.1 but it was apparently overlooked by Jordan and Scale (1906,

p. 252). Recent intensive collecting by Schultz and others in the

Marshall Islands, as well as in the Phoenix and Samoan Islands

(Schultz, 1943), failed to reveal a single specimen, indicating that it

is probably not commonor does not occur in this area of the Pacific.

944974 —51 2
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ARCHAMIA FUCATA (Cantor)

Plate 17, &

Apogon fucatus Cantor, 1850, p. 986 (anal fin rays II, 16; type locality. Sea
of Pinang),

Apogon macropteroides Bleeker, 1852, p. 724 (anal fin rays II, 16 or 17; Lepar
Island).

Apogon bleekeri Gijnthek, 1859, p. 245 (anal fin rays II, 14 to 17; Amboyna) =
Apogon Uneolatus Cuvier and "Valenciennes ( ?), 1828, vol. 2, p. 160.

Apogon notata Day, 1867, p. 936 (anal fin rays II, 16; Madras).
Archamia kagoshimana Dodeblein (MS.), in Steindachner and Doderlein, 1884,

p. 3 (anal fin rays II, 16; Kiusiu Island).

—

Jordan and Snyder, 1901, p. 907.

Archamia Uneolata Jordan and Seale, 1906, p. 252.

—

Fowlee and Bean, 1930,

pp. 113-117 (in part).— ScHULTz, 1940, p. 412 ; 1943, p. 94.

Specimens studied.— U. S. N. M. Nos. 149404 to 149431 and 149433

to 149452, totaling 685 specimens, 18 to 27 mm., 1908 and 1909, East

Indies and Philippine Islands (Albatross expedition)
; U. S. N. M.

No. 149432, 2 specimens, 52 and 72 mm., January 29, 1910, Hokuko Soo

Wan, Formosa {Albatross expedition)
; U. S. N. M. Nos. 52203, 111967,

and 126601, totaling 67 specimens, 18 to 56 mm., 1902, Apia, Samoa
(Jordan and Kellogg) ; U. S. N. M. Nos. 142460, 142461 and 142462,

totaling 79 specimens, 33 to 57 mm., 1946, Rongelap and Bikini Atolls,

northern Marshall Islands (Herald, Brock, and Schultz).

Description. —See discussion that follows description of Uneolata

and data in tables 2 and 3 (pp. 591, 592)

.

Color in alcohol. —Body and head light tan with fine brown flecks

on cheeks, opercles, and sides of body; tip of jaws with some black

pigment flecks ; small brown spots forming a faint streak extending

from the tip of the upper jaw to beneath eye; a large, circular, black-

ish-brown blotch at base of caudal fin, sometimes diffuse to obsolete,

variable in size (smaller in younger specimens), usually a little less

in depth than least depth of caudal peduncle but in some small speci-

mens about one-half depth of caudal peduncle; spinous dorsal fin

tipped in blackish; remainder of fins transparent; traces of about

twenty brown and silvery, narrow, vertical bars in some specimens,

usually obsolete.

Range. —Represented in our collections from the East Indies, Phil-

ippine, Samoan, and Marshall Islands.

Remarks. —There has been no attempt to compile completely the

synonymy of this or the other species included in this paper, for it is

considered quite hopeless to do so without having the specimens re-

ported upon in the various literature, critical accounts of the species,

or good illustrations. This also applies to the "range" given for each

species.
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ARCHAMIALINEOLATA (Cuvier and Valenciennes)

Plate 17, a

Apogon Uneolatus Cuvier and Valenciennes, 1828, p. 160 (anal fin rays, II, 14;

type locality, Red Sea).

Apogon macropterus Cuvier and Valenciennes, 1828, p. 160 (anal fln rays II,

13; Java).

Apogon zeyloniciis Cuvier and Valenciennes, 1829, p. 491 (anal fin rays II, 14;

Ceylon).

Apogon argenteus Valenciennes, 1832, p. 60 (anal fin rays II, 14; Vanicolo).

Archamia bleekeri Gunther, 1859, p. 245 (anal fin rays II, 14 to 17; Amboyna)
=Apogon fucatus Cantor (?), 1850, p. 986.

Specimens studied. —U.S.N.M. No. 57944, 5 specimens, 18 to 21 mm.,

Zamboanga, Mindanao, Philippine Islands (E. A. Mearns) ; U.S.N.M.

Nos. 112117-112128, 23 specimens, 41 to 64 mm., 1908-09, East

Indies and Philippine Islands (Albatross expeditions) ; U.S.N.M. No.

126601, 7 specimens, 40 to 53 mm., 1902, Apia, Samoa (Jordan and

Kellogg).

Color in alcohol. —General coloration about the same as in fucata.,

except that the circular black spot at the midbase of the caudal fin is

smaller and more intensely developed. Its greatest diameter measures

about 2.0 to 2.5 in the least depth of the caudal peduncle. This spot

is proportionately smaller in younger specimens, measuring about 2.5

to 3.5 in the least depth of the caudal peduncle.

Range. —Red Sea, East Africa to East Indies, Philippine Islands,

Samoa, and probably other groups of islands of Oceania.

Table 2.

—

Frequency distribution of the number of soft anal fin rays for species of

Archamia
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{A. higuttata). Archamia fucata and A. lineolata are remarkably

similar in body form, scutellation, pigmentation, and fin-ray counts,

with the exception of the anal fin. A small difference was found also

in the gill-raker counts. A summary of the distribution of the num-

ber of soft anal fin rays and gill rakei-s for the species of Archamia
are given in tables 2 and 3. About 6 percent of the anal fin rays be-

tween fucata and lineolata show an overlap, fucata averaging about

21/^ rays more. A. lineolata averaged about one more developed raker

on the upper arch and about one-half raker more on the lower arch.

When the number of gill rakers and soft anal fin rays was considered

for each of these species, all specimens studied were separated.

Table 3.

—

The number of gill rakers on the first gill arch for
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than in A. fucata (pi. 17, h). The general body color appears to be a

slightly lighter tan in fucata and more dusky in lineolata. The caudal

spot varies to such an extent in intensity that in a single collection

certain specimens show gradations from plainly discernible to faintly

visible spots, or they may be obsolete. Both these species are widely

distributed. The synonymy listed for each illustrates the confusion

among many of the earlier workers. Descriptions were only general

and meager, and often of a single specimen, and the salient characters

were not critically studied. The variability of certain color marks

was not understood. For example, the spot at the base of the caudal

fin varies so considerably in intensity as to be completely obscure in

some specimens of fucata and lineolata^ and even in a few specimens

of A. Mguttata^ yet the humeral spot is always intensely developed in

higuttata. Thus, such writers as Jordan and Snyder (1901, p. 907)

recognized A. kagoshimana^ a manuscript name of Doderlein {in

Steindachner and Doderlein, 1884, p. 3) , on the basis of the absence of

the caudal spot in a single specimen and the fact that it was taken

in the Japanese f aunal area.

Prof. L. Bertin, Museum National d'Histoire Naturelle, Paris, sent

word that no type material of Apogon inacrofterus Cuvier and Valen-

ciennes is at that museum, and that probably no type was designated,

as Cuvier and Valenciennes used a manuscript name of Kuhl and

Van Hasselt. From the above discussion of the fucata-lineolata com-

plex and the distribution of the anal-fin-ray counts (table 2), it is al-

most certain that Apogon rrmcropterus Cuvier and Valenciennes equals

Apongon Uneolatus Cuvier and Valenciennes. Giinther's description

(1859, p. 245) of Apogon hleeheH contained no diagnostic data. The
number of anal fin rays was said to range from II, 14 to II, 17. This

distribution overlaps that of fucata and lineolata^ and it is doubtful

which species he examined, since no color marking is indicated other

than the presence of a caudal spot. Dr. E. Trewavas, British Museum,
has informed me that the type of Apogon hleekeri Giinther cannot be

located.

I am unable to determine the status of Archamia macroptera and
A. lineolata of Smith (1949, pp. 208-209, pi. 23, figs. 489 and 490).

Prof. J. L. B. Smith informs me that the two horizontal body stripes

of his figure of macroptera are life colors and are "virtually invisible"

after a day of preservation. The anal-ray count that he reported for

this species (ibid., p. 208), II, 14 to 17, represented the range of his

data and also that of "Day (Fishes of India, pt. 1, p. 64, pi. 17, fig. 4,

1875) and Fowler" (publication not given). Three adult specimens

received from Smith, collected in Delagoa Bay, East Africa (U..S.N.M.

No. 112206) have anal fin rays numbering II, 14 (2 specimens) and
II. 15 and gill rakers numbering 5 + 1 + 16. These statistics correlate
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with my discussion of A. lineolata. The blackish, circular spot at

the base of the caudal fin in Smith's specimen is distinct and small,

its diameter about four times in the least depth of the caudal pe-

duncle, so it is perceptibly smaller than in specimens of lineolata from

the East Indies and Philippine Islands. His specimens may repre-

sent a distinctly new form. The spot in Smith's figure of macro'pterus^

however, measures about three times in the depth of the caudal

peduncle.

The account of lineolata by Smith (ibid., p. 209) lists the anal fin rays

as ranging from II, 13 to 17 and his figure may be interpreted as hav-

ing either II, 14 or II, 15 anal rays, with a distinct spot at the base

of the caudal fin, its depth about three times in the least depth of

the caudal peduncle. The range of the anal fin rays almost certainly

refers to both lineolata and fucata. The size and intensity of the cau-

dal spot are characteristic of lineolata. Sufficient specimens are not

available from the east African area to determine whether his ac-

count refers to lineolata.^ fucata^ or both.

STUDIES OF THE APOGONBANDANENSISGROUP

This group is distinguished from other species of Apogon by the

combination of the following characters: Dorsal fin rays VII-I, 9;

anal rays II, 8 ;
pectoral rays 12 to 14 ; lateral line scales 22 to 26

;

total number of gill rakers raiiiging from 23 to 30; palatines with

villiform teeth; posterior margin of preopercle serrated, anterior

margin of preopercle not serrated ; lateral line complete ; third spine

of spinous dorsal longest ; caudal fin emarginate or slightly forked

;

a band, saddle, or saddlelike spot on peduncle at base of caudal fin

;

a characteristic mark, narrow and elongate or triangular shaped (fig.

105, a and h) from eye to angle of anterior margin of preopercle ; body,

head, and fins otherwise without stripes or bars.

The data derived from a careful study of collections in the United

States National Museum indicate that more than two species were

confused and included in this group by relatively recent workers. An
examination of the collections concerned in such studies as Fowler

and Bean (1930, pp. 40-44), Jordan and Seale (1906, pp. 239-240),

and Schultz (1943, pp. 92 and 95) revealed the presence of more than

one species. Four species are now recognized. The group is dis-

tinctly divisible into two categories : 1, Species with a large triangular

mark below the eye (fig. 105, a) ; 2, a species with a narrow, elongate

almost rectangular mark below the eye (fig. 105, &). The following

species with a triangular mark below the eye are recognized : Apogon
erdmani^ new species, Apogon handanensis Bleeker, and Apogon
savayensis Giinther. In the latter category Apogon nubilus Garman
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is placed. The significant characters differentiating the species of
this group are listed in tables 5 and 6, discussed in the accounts of the
species, and portraj^ed on plates 18, a to c, and 19.

A B
Figure 105. —Sketch showing: a, Triangular cheek mark in Apogon savayenMs

Gunther; b, narrow elongate mark in A. nuhilus Garman.

APOGONERDMANI, new species

Plate 18, a

Holotype. —U.S.N.M. No. 147518, a female specimen, 60 mm. in

standard length, collected by Donald S. Erdman, July 2, 1946, at

Jidda, Red Sea.

Paratypes.—V.^.'^M.. No. 112040, 21 specimens, 39 to 59 mm. in

standard length, taken with holotype and bearing same data.

U.S.N.M. No. 147522, a specimen 47 mm, in standard length, collected

by Erdman and Azizz, July 14, 1948, at Jidda, Red Sea.

Description. —This description is based on the holotype and para-

types listed above. The counts are recorded for the holotype and fol-

lowed by data from 10 paratypes in parentheses. Wlien the counts for

the paratypes are identical with those of the holotype, but one number
is given. Dorsal rays VII-I, 9; anal rays II, 8; pectoral rays 13;

lateral line scale rows 23 (23 to 24) ; scales above lateral line 2; scales

below lateral line 6. Measurements for the holotype and 7 paratypes

are presented in table 4.

Gill rakers 8 + 1 + 20 (6 to 8+1 + 18 to 21, total 25 to 30) ; third

spine of spiny dorsal longest, about twice in head length ; second spine

less than one-half length of third spine ; first spine minute, less than

one-fifth length of second spines; second anal spine about equal to

length of third dorsal spine; posterior margin of preopercle finely
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serrated, anterior margin smooth; no suborbital serrations; scales

ctenoid with 10 to 12 radii in anterior field only; upper jaw reaches

vertical drawn through middle of eye ; lateral line complete ; longest

gill raker twice as long as longest filament, and about twice in diam-

eter of eye ; a single, flat opercular spine.

Villiform teeth in jaws, vomer, and palatines; those in upper jaw

in a wide band ; a wide patch or band anteriorly in lower jaw, reduced

to two irregular rows posteriorly ; teeth on vomer in a narrow patch

;

palatines with a single row; body comparatively deeper in adults;

caudal fin emarginate; contour of soft dorsal and anal fin convexly

rounded, pectoral moderately rounded; depressed spiny dorsal fin

reaches origin of soft dorsal in some specimens; pelvic fins extend

beyond vent, reaching anal origin in some specimens.

Table 4.

—

Measurements expressed in thousandths of the standard length of
Apogon erdmani

Measurement
Holo-
type
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Tlie location and intensity of certain spots found on the bodies of four species of

Archaniia: A, A. Ihieolota (Cuvier and Valenciennes), witli moderately de-

veloped spot at base of caudal peduncle. 56 nuu. in standard length, from

Makyan Island. East Indies. B. A. fucatu (Cantor), with a diffuse spot at

base of caudal tin, 53 mm. in standard length, from Bagay Gulf. Philippine

Islands. C, A. dispilus, new species, holotype, U.S.N.M. No. 112041, 5S mm. in

standard length, from Soo Wan Bay, Formosa. Note diffuse spots on body

just posterior to opercular flap and at base of caudal fin. D, A. higuttatu.

new name, with intensely developed humeral and caudal pedunclar spots.

GO mm. in standard length, from Luzon, I'hilippine Islands.
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A, Apogon erdiHdiii, new species, liulotype, U.S.N.M. No. 147518, 60 mm. in stand-

ard length, from Jidda, Red Sea. B, A. hfnidancusis Bleeker. 54 mm. in

standard lengtii, from Busuanga Island, Pliilipiiiiie Islands. C, A. vuiihis

Garman, 63 mm. in standard length, from the northern Marshall Islands.

D, Parainia hipunctata, new species, holot.vpe, U.S.N.M. No. 147944, 47 mm.
in standard length, from the Persian Gulf.
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A/xn/oii. snrdni'ii-si.s CJiiiitlier, from the iiortlu'rii .M;irsh;ill Islands, sliowiuu rt'-

(luction in size of mark at base of c-audal lin, from a l)an(l in youn^ to a s;i(l(ll«'-

like mark in adults. A, Adult 71 nnn. in standard hMij^th. I'.. Juvenile. 51

mm. in standard length. C, Small sijecimen. ;!4 mm. in standard Iciiiiili.
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APOGONBANDANENSISBleeker

Plate 18, &

Apogon bandanensis Bleekeb, 1854, p. 95 (type locality, Banda Island) ; 1873-76,

p. 82 ; 1876-77, Perc. 67, tab. 345, fig. 2.

Amia bandanensis Fowler and Bean, 1930, p. 40 (in part)

.

Specimen studied.— U.S.^M. No. 112129 to 112136, 112161 to

112196, 89 specimens, 36 to 65 mm., collected during 1908-09 in the

East Indies and Philippine Islands {Albatross expedition).

Description. —The tabulated statistics comparing counts and meas-

urements of various structures among these four species, other than

those pertaining to the gill rakers, show little or no differences, and

will receive no further treatment. The extent of the development of

the serrations on the posterior margin of the preopercle, as well as

the development of the villiform teeth of the jaws, is almost identical.

Color in alcohol. —Head and body brown dorsally, light brown ven-

trally; some coppery-blue iridescence on cheek, opercle, and side of

body ; a brown triangular mark extending from lower margin of eye

to angle of anterior margin of preopercle; sides of body sometimes

with narrow, silvery vertical bars, interspaced with wide light-brown

bars ; two saddles on body, their width about three-fourths in diameter

of eye, one passing through spinous dorsal fin and the other through

soft dorsal fin ; these saddles extend from the fin bases to about midbody
area ; anterior saddle almost completely faded in about 30 percent of

specimens examined ; saddle through spinous dorsal (posterior saddle)

almost completely faded in about 5 percent of specimens examined;

a dark brown saddle over caudal peduncle at base of caudal fin in larger

adults, sometimes with traces of a lower portion forming a band ; in

smaller specimens (under 50 mm.) saddle extends below lateral line

forming a complete band, and the portion of band below lateral line

is a light brown and not so intensely developed as the more intense,

darker brown, upper portion ; a conspicuous dark brown streak on the

two outer branched caudal rays margined by clear to white color on
the unbranched caudal ray ; remainder of caudal fin dusky to clear ; in

about 20 percent of specimens the dark brown outer streak is not

present and it is not certain if this is due to fading, immaturity,

sexual dimorphism, or a combination of all three factors; the plain,

brown caudal fin occurred in the smaller specimens (under 50 mm.) and
was found in more females than males in more than 10 specimens of

each sex examined ; it was also noted that the males had a more intense

development of the saddles ; these are but tentative assumptions, for

too few specimens could be sexed because of their poor preservation

and years of storage ; in many specimens the outer rays of the caudal

fin, as well as of the other fins, were frayed and broken ; the pectoral,
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pelvic, soft dorsal, and anal fins are clear to slightly dusky ; the anterior

portion of spinous dorsal dusky to black, remainder of fin clear.

Range. —East Indies and the Philippine Islands.

Remarks. —See Remarks under A. savayensis (p. 599) for a discus-

sion of the relationships among handanensis^ savayensis, and erdmani.

APOGONSAVAYENSIS Gunther

Plate 19, Or-c

Apogon savayensis Gunther, 1871, p. 656 (types from Savay, Samoa, and

Mando, Celebes ; 1873, p. 21, tab. 19, fig. b).

Amia savayensis Jobdan and Seale, 1906 p. 239.

Amia Mndanensis Fowlee and Bean, 1930, p. 40 (in part).

Apogon handanensis Schixltz, 1943, p. 95 (in part).

Specimens studied.— V. S. N. M. Nos. 112234 to 112241 and 126373,

totaling 13 specimens, 48 to 75 mm., all collected during 1908-09 in the

East Indies and Philippine Islands by the Albatross expedition ex-

cept No. 126373, which was collected by Pierson in 1903 ; U. S. N. M.

Nos. 142414 to 142417 and 142428, 40 specimens (56 additional speci-

mens not cataloged), 19 to 60 mm., July to September 1946, northern

Marshall Islands (Brock, Donaldson, Herald, and Schultz)

;

U. S. N. M. Nos. 126257, 52432, and 58522, totaling 30 specimens, 42 to

70 mm., 1902, Samoan Islands (Jordan and Kellogg) ; U. S. N. M. No.

82953, 1 specimen, 65 mm., Samoan Islands (Wilkes Exploring Ex-

pedition) ; U. S. N. M. No. 65426, 7 specimens, 67 to 78 mm., February

1904, Manga Reva, Tuamotu Archipelago {Albatross expedition)

;

U. S. N. M. No. 82795 and 82796, totaling 3 specimens, 45 to 65 mm.,

Fiji or Oahu (Wilkes Exploring Expedition).

Color in alcohol —Body and head light tan to dusky, head more

dusky ; in some specimens body, laterally, with about six vertical nar-

row silvery bars, separated by wider dusky bars; these vertical bars

are often irregular or may be completely absent ; three characteristic

markings are: (1) a large triangular or wedge-shaped dark-brown

mark extending from below eye to angle or slightly above angle

of anterior margin of preopercle (slightly more horizontally di-

rected than in bandanensis)
; (2) a dark-brown saddle at base of

caudal fin, not extending below lateral line in adults; this saddle

begins in young and juveniles as an almost complete band extending

below lateral line and nearly encircles caudal peduncle, but as the

specimens increase in size the band gradually atrophies into a saddle

;

and (3) a conspicuous dark brown streak in the outer two-branched

caudal rays; the outermost unbranched caudal ray is usually clear

or white and is in contrast with the dark brown streak
;

pectoral, pel-
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vie, soft dorsal, and anal fins clear to slightly dusky; anterior and
outer portion of spinous dorsal blackish, remainder of fin dusky to

clear ; caudal, other than dark brown streak, faintly dusky to clear.

Range. —On the basis of United States National Museum collec-

tions, savayensis ranges from the Philippine Islands eastward among
the islands of Oceania (Marshall, Samoan, Tuamotu, Fiji), where it

is commonly taken with nubilus.

Remarks. —Examination of more than several hundred specimens

of this group from Oceania failed to reveal a single one having the

dorsal saddles developed as in handanensis. Some specimens from
the Philippine Islands were not determinable, owing chiefly to their

small size or faded condition. The young and some juveniles of

savayeTisis and handanensis have the caudal saddle, typical of the

adults, extending below the lateral line forming a band nearly en-

circling the peduncle (pi. 19, a to c). When small specimens of

handanensis had the body saddles seriously faded, such specimens

could not be distinguished from those of savayensis with certainty.

Many of these small specimens were distinguished by the caudal band,

which in savayensis progressively atrophies into a saddle with in-

crease in size of the specimens, but which in handanensis does not

completely atrophy, becoming only lighter in color and less distinct

in the area below the lateral line.

Some adult specimens from the East Indies and Philippine Islands

were also not identifiable because of their faded or intermediate color

patterns. Although a considerable overlap occurred in the frequency

distributions of the number of gill rakers between savayensis and

handanensis from these areas (table 5), the consistently higher num-

ber found in savayensis often aided in separating partially faded

specimens. The following adult specimens from the East Indies and

Philippine Islands are questionable determinations referred to the

species handanesis: U. S. N. M. Nos. 112164, 112169, 112171, 112176,

112177, 112182, 112186, and 112190. The two collections, U. S. N. M.

No. 112132 from the Philippine Islands and 123476 from the Solo-

mon Islands, could not be identified. These specimens are interme-

diate in coloration between erdmani, handanensis, and savayensis.

The caudal fin is a more or less uniform light brown. The first body

saddle through the spinous dorsal is absent and a trace of a saddle

through the soft dorsal is sometimes present. The caudal peduncle

mark sometimes resembles the complete band found in erdmani. In

some specimens the lower portion of the band below the lateral line

is of a lighter color than that portion above the lateral line. The

assumption that these three forms might be considered as subspecies
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on the basis of these intermediate specimens was discarded. Since

these intermediate specimens .were taken over a wide area including

certain islands of the East Indies, Philippines, and Solomons, one must

assume that they represent intergrades between two forms occupying

different habitats. A search for ecological data from the literature

and Albatross records revealed no relationships between color form

and habitat, nor were any significant differences found in habitats oc-

cupied by the four species. It is suspected that color differences owing

to sexual dimorphism may exist in handaneTisis and this factor may,

in part, be associated with these intermediate-colored specimens.

More study with freshly collected material from the East Indies and

Philippine Islands is required.

A. savayensis probably attains the largest average size of this

group, reaching a maximum length of about 80 mm. The young

appear to be more elongate and less deep than the young of the other

three species.

APOGONNUBILUS Garman

Plate 18, c

Apogon nuUlm Garman, 1903, pp. 229-230, pi. 1, fig. 1 (type locality, Suva, Fiji

Islands).

Amia landanensis Fowleb and Bean, 1930, p. 40 (in part).

Apogon bandanensis Sohttltz, 1943, p. 95 (in part).

Specimens studied.— U.S.'NM. Nos. 147519, 147523, 147524, and

112046, totaling 62 specimens, 14 to 65 mm., July 1948, Red Sea (Erd-

man) ; U.S.N.M. Nos. 112197 and 112050 to 112062, totaling 23 speci-

mens, 21 to 71 mm., 1908-09, East Indies and Philippine Islands

{Albatross expedition) ; U.S.N.M. Nos. 71562, 7 specimens, 26-42 mm.,

1906, Ryukyu Islands {Albatross expedition) ; U.S.N.M. No. 132681,

1

specimen, 30 mm., July 28, 1945, Ryukyu Islands (Simon) ; U.S.N.M.

Nos. 112347 to 112352, totaling 229 specimens, and an additional 86

specimens not cataloged, 9 to 79 mm., 1946-47, northern Marshall

Islands (Brock, Donaldson, Herald, Hiatt, and Schultz) ; U.S.N.M.

No. 152947, 2 specimens, 61 and 63 mm., August 20-22, 1949, Likiep

Atoll, Marshall Islands (Univ. Washington) ; U.S.N.M. No. 139811,

3 specimens, 22 to 34 mm., June 1945, Saipan, Marianas (Shroyer and

White) ; U.S.N.M. No. 139811, 34 specimens, 36 to 63 mm., November

26, 1945, Guam, Marianas (Frey) ; U.S.N.M. No. 139799, 3 specimens,

16 to 22 mm., December 11, 1945, Rota Island, Marianas (Frey)

;

U.S.N.M. No. 150008, 19 specimens, 20 to 30 mm., December 19, 1948,

Saipan, Marianas (picked from head of brown Acropora) (Cloud,

Schmidt, and Flatt) ; U.S.N.M. No. 151451, 4 specimens, 52 to 64 mm..
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November 29, 1945 and January 8, 1946, Guam, Marianas (Gressitt

and Ingram) ; U.S.N.M. No. 151452, 37 specimens, 42 to 72 mm., De-

cember 23, 1945, Guam, Marianas (Gressitt and Frey) ; U.S.N.M. No.

114973, 4 specimens, 41 to 61 mm., June 3, 1939, Tutuila Island, Samoa

(Schultz) ; U.S.N.M. No. 112047, 11 specimens, 26 to 50 mm., Apia,

Samoa (Jordan and Kellogg)
; U.S.N.M. No. 112048, 11 specimens,

21 to 59 mm., Pago Pago, Samoa (Jordan and Kellogg) ; U.S.N.M.

No. 112198, 6 specimens, 28 to 61 mm., Apia, Samoa (Jordan and

Kellogg) ; U.S.N.M. No. 114974, 47 specimens, 9 to 41 mm., July 8-12,

1939, Hull Island, Phoenix Islands (Schultz) ; U.S.N.M. No. 114975,

14 specimens, 41 to 64 mm., May 25-26, 1936, Canton Island, Phoenix

Islands (Schultz) ; U.S.N.M. No. 114972, 76 specimens, 34 to 61 mm.,

May 23-25, 1939, Canton Island (Schultz) ; M.C.Z. No. 28315, holo-

type, Fiji Islands.

Color in alcohol. —Body and head dusky to light silvery to dusky

brown ; some specimens with 6 to 8 vertical silvery bars separated by

wider dusky vertical bars; dark mark extending from below eye to

angle of preopercle elongate and narrow, about the same width below

the eye as at the angle of the preopercle ; a diffuse dusky spot at base

of caudal fin just above lateral line in adults, never developed over

dorsal part of cauda,l peduncle to form a saddle; sometimes only

faintly visible or obsolete; caudal spot diffuse in young and juveniles,

located at midbase of caudal fin and equally divided by lateral line

in specimens ranging in size up to about 20 mm. ; in specimens about

30 to 35 mm. in length the spot begins to migrate dorsajly, more of

it being above the lateral line than below; fry under 15 mm. have

melanophores in 3 to 4 horizontal rows on the body and irregularly

scattered on the head ; upper portion of membrane of spinous dorsal

blackish, more so between third and fifth spines ; remainder of spinous

dorsal and other fins light dusky to clear.

Color in life. —From Kodachrome transparency taken in the Mar-

shall Islands under the direction of Dr. L. P. Schultz : Body laterally

dusky to purple with irregular vertical silvery stripes ; belly dusky to

silvery with some purple ; head deep purple
;

pectoral fin transparent

and colorless ; membrane between third to fifth spine of spiny dorsal

light bluish, remainder dusky to light brown; soft dorsal and anal

transparent to light brown, darker brown near bases ; anal light brown

to transparent.

Range. —This species has an extensive range, represented in the

United States National Museum collection from the Red Sea to the

Islands of Oceania (Marshall, Marianas, Phoenix, Samoan, Fiji)

and the Ryukyu Islands.
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Remarks. —Examination of the holotype of A. nutilus (M. C. Z. No.

28315) and of Garman's illustration leaves no question as to which
species he studied, for the elongate mark below the eye is clearly

visible, as is a blackish spot above the middle of the base of the

caudal fin. Specimens ranging from the Red Sea to the Phoenix
and Samoan Islands, when considered geographically, showed little

variation in coloration, body form, and meristic characters. Those
from the Red Sea average about one to two gill rakers more than

specimens from other areas of the Indo-Pacific (table 5) . Although

Table 5. -Frequency distributions of the total number of gill rakers in four
species of Apogon

Species and locality
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or less, of the Indo-Pacific (the Red Sea, East Indies-Philippines, and

Oceania). In the other division a single species exists throughout

the Indo-Pacific with possible racial differentiation in the Red Sea.

STUDIES OF THE GENUSPARAMIA

Genus PARAMIA Bleeker

Paramia Bleeker, 1863, p. 233. (Genotype, Cheilodipterus quinquelineatua

Cuvier and Valenciennes.)

Jadamga Schultz, 1940, p. 416. (Genotype, Cheilodipterus quinquelineatus

Cuvier and Valenciennes.)

The genus Paramia is most closely related to Gheilodi'pterus Lace-

pede and Cheilodipterops Schultz. One or two symphyseal canines

are present on each side of the tip of the lower jaw in the latter

genus, these being absent in the former. The villiform teeth of the

lower jaw in Paramia extend from the symphysis posteriorly, inter-

rupted on each side by 2 to 6 enlarged canines. In this and other

characters it is nearly identical with Cheilodipterops. In Cheilodip-

terus the band of villiform teeth in the lower jaw is wanting.

It is interesting to note the addition of a new species from the

Persian Gulf to this genus, hitherto known as monotypic.

KEY TO THE SPECIES OF PARAMIA

la. A black circular spot on dorsal side of caudal peduncle just before procurrent

rays of caudal fin, with diameter about six times in least depth of caudal

peduncle; five horizontal stripes on the body, counting the stripe on the

midventral area located between pelvic bases, and the one on the mid-

dorsal side; snout shorter, length 2.8 to 8.0 in length of base of dorsal

fin; least depth of caudal peduncle, in snout, extends well beyond tip;

eye smaller, about 1.0 in snout, 3.2 to 8.5 in head length, 2.9 to 3.0 in

length of base of dorsal fin; black spot at base of caudal fin oval and

larger, greatest diameter less than 2.5 in least depth of caudal peduncle.

P. bipunctata, new species

1&. No spot on dorsal side of caudal peduncle; six horizontal body stripes,

counting midventral and middorsal stripes ; snout longer, length less than

2.5 in length of base of dorsal fin ; caudal peduncle depth in snout usually

touches tip or extends only slightly beyond snout; eye larger, about 0.9

in snout, 3.0 to 8.3 in head length, 2.2 to 2.8 in length of base of dorsal

fin ; black si)ot at base of caudal fin nearly circular and smaller, diameter

more than 3.0 in least depth of caudal peduncle.

P. quinquelineata (Cuvier and Valenciennes)

PARAMIA BIPUNCTATA, new species

Plate 18, d

Holotype.—U.S.^M. No. 147944, a specimen 47 mm. in standard

length, collected by Donald S. Erdman, June 7, 1948, in Tarut Bay,

Ras Tanura, Persian Gulf, Saudi Arabia.
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Paratypes. —U.S.N.M. No. 112039, 2 specimens, 44 and 48 mm. in

standard length, taken with the holotype and bearing same data.

Description. —This description is based on the holotype and two
paratypes listed above. The counts and measurements are recorded

for the holotype followed in parentheses by data from the paratypes,

the smaller paratype listed first. Measurements are expressed in

thousandths of the standard length. Where data are identical with

that of the holotype but one number is given.

Dorsal rays VI-I,9 ; anal rays 11,8 ;
pectoral rays ii, 8, ii ; lateral

line scale rows 23 ; scale rows above lateral line 2 ; scale rows below

lateral line 6.

Greatest body depth 298 (273, 292) ; body width 159 (170, 167) ;

head length 371 (386, 396) ; head depth at occiput 238 (227, 229)

;

length of caudal peduncle 255 (273, 272) ; least depth of caudal

peduncle 117 (114, 125) ; length of longest pectoral ray 216 (227, 229) ;

length of third spine of spiny dorsal 170 ( 182, 167) ; diameter of eye 106

(125, 125) ; length of upper jaw 170 (182, 181) ; length of snout 86

(91, 83) ; least width of bony interorbital 64 (68, 64) ; tip of snout to

origin of spiny dorsal fin 404 (431, 416) ; tip of snout to origin of anal

fin 638 (658, 666) ; tip of snout to insertion of pectoral fins 372 (375,

375) ; tip of snout to insertion of pelvic fins 383 (386, 396) ; tip of

snout to anal opening 544 (523, 562); gill rakers 3,3 + 1 + 10,4

(4,3 + 1 + 11,2; 3,3 + 1 + 11,2).

First spine of spiny dorsal about three- fourths length of second

spine ; second spine about as long as third spine ; first anal spine short,

about one-seventh length of second ; second anal spine about as long

as first spine of spiny dorsal and equals diameter of eye; posterior

margin of preopercle finely serrated, anterior margin smooth ; scales

ctenoid, with 6 to 10 radii; female specimen 48 mm. in standard

length, with a short conical genital papilla ; upper jaw reaches vertical

drawn through middle of eye ; lateral line complete ; longest gill raker

1^2 to 1% longer than longest filament, 2i/2 times in diameter of eye

;

peritoneum transparent with pepperlike spots ; holotype with enlarged

scale between the bases of the pelvic fins, lost in the paratypes.

Dentition pattern of the jaws similar to that as illustrated by

Schultz (1940, p. 418, fig. 20, c) . The lower jaw has from five to seven

canine teeth on each side and the anterior portion of the jaw has a

wide band of villiform teeth, typical of the genus. In the upper jaw\

just posterior to a small patch of villiform teeth opposite each side of

the symphysis, is found a group of from two to three canines. Vomer
and palatines with small rounded to pointed villiform teeth.

Body elongate and somewhat slab sided ; snout conical ; caudal fin

forked; contour of soft dorsal and anal fins apparently rounded; de-

pressed spiny dorsal fin reaches anterior base of soft dorsal; pelvics

reach vent but not origin of anal fin ; all specimens immature.
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Color in alcohol. —Body and head colored pale green with five hori-
j

zontal blackish stripes; a middorsal stripe begins just behind inter-

orbital area, passing posteriorly, dividing at origin of spiny dorsal,

reuniting at end of soft dorsal and extending on caudal peduncle to

spot on dorsal aspect of caudal peduncle and procurrent rays of

caudal fin; a dorsolateral stripe extends from tip of snout, touching

dorsal margin of eyes and anterior lateral line on body, dorsolaterally

to area just before end of caudal peduncle; a median stripe begins at

tip of snout and passes through middle of eye extending almost to

spot at midbase of caudal fin ; a ventrolateral stripe extends from tip

of lower jaw through middle of upper jaw, touching lower margin

of eye through base of pectoral and extending ventrolaterally to area

just before end of peduncle; a midventral stripe extends from area

anterior to midbelly, between bases of pelvics, dividing before vent

and encircling anal fin, reuniting at end of anal and passing ventrally

to end of caudal peduncle ; a faint line is found on each side of isthmus

extending from each side of tip of lower jaw to lower angle of pre-

opercle; another faint line extends, on each side, obliquely forward

on body from lateral base of pelvic to area just forward of pectoral

base, and thence posteriorly to pectoral base; ventral stripe nar-

rowest, only one-half as wide as other body stripes; width of

median stripe at midbody about twice in diameter of pupil ; a circu-

lar, black spot just before procurrent rays of caudal fin on dorsal

aspect, its diameter about 6 times in least depth of caudal peduncle

and about twice in pupil ; a blackish oval spot at midbase of caudal

fin, its greatest diameter on the horizontal axis about once in pupil,

and encircled by a pigmentless area; some scattered melanophores

on the upper parts of the membranes of the first two dorsal spines,

remainder of fins transparent.

Color in life. —The following colors recorded in the field by Donald
S. Erclman: Body silvery white with black stripes; black spot at

midbase of caudal encircled by a yellow ring, its diameter equal to

least depth of caudal peduncle.

Named Mpunctata^ in reference to the two spots on the caudal

peduncle.

Ecology. —These specimens were taken by Donald S. Erdman at

night near shore with a 100-foot drag net in shallow water over a

sandy bottom.

PARAMIA QUINQUELINEATA (Cuvier and Valenciennes)

Cheilodipterus quinquelineatus Cuvier and Valenciennes, 1828, p. 167 (type

locality, Borabora, Society Islands) ; Fowleb and Bean, 1930, p. 127 (in

part).

Specimens studied. —U.S.N.M. Nos. 150471 to 150519, 87 specimens,

1908-09, East Indies and Philippine Islands {Albatross expedition).


